Abstract. Let F be a field of characteristic p and let P (x) ∈ F [x] be a polynomial of degree m > 0. Let A 1 , . . . , A n be finite subsets of F with |A n | = k > m(n − 1) and
Introduction
In 1994, using the representation theory of symmetric groups, Dias da Silva and Hamidoune ( [DH] ) proved the following result which was conjectured by Erdős and Heilbronn (cf. [EH] ) in the case n = 2.
Theorem A. Let p be a prime and let n be a positive integer. Then, for any subset A of the field Z/pZ, we have (1.1) |n ∧ A| min{p, n|A| − n 2 + 1}, where n ∧ A denotes the set of all sums of n pairwise distinct elements of A.
In 1995 and 1996 Alon, Nathanson and Ruzsa [ANR1, ANR2] developed their polynomial method (see also [N] ) which allowed them to show the following theorem.
Theorem B. Let p be a prime number, and let A 1 , . . . , A n be nonempty subsets of Z/pZ with |A 1 | < . . . < |A n | and
Recent papers [Su] and [HS] are concerned with sums of subsets (of Z or a field) with linear restrictions. In this paper we will apply the polynomial method of Alon, Nathanson and Ruzsa to obtain the following result. Theorem 1.1. Let k, m, n be positive integers with k > m(n − 1), and let F be a field of characteristic p where p is zero or greater than K = (k − 1)n − (m + 1) n 2 . Let A 1 , . . . , A n be subsets of F for which
be monic and of degree m. Then we have (1.4) |{a 1 + . . . + a n : a i ∈ A i , and
Clearly our Theorem 1.1 is a partial extension of Theorems A and B. It is also related to the main result of Alon [A2] concerning a conjecture of Snevily [Sn] .
Example. (i) Let k be an integer greater than m = 2 and F be a field of characteristic p where p is zero or an odd prime greater than (k − 1)2 − (2 + 1) 
Proof of Theorem 1.1
We first introduce some notations. As usual, we set 0! = 1, (x) 0 = 1 and
where F is a field, then we write [x
The following result is one of the main tools of the polynomial method. 
Although this result was formulated in [A1, ANR2] only for the field Z/pZ (where p is a prime), it plainly remains valid in any other field.
Proof of Theorem 1.1. For 1 i n clearly |A n | − |A i | n − i, thus we can choose A i ⊆ A i so that |A i | = k − n + i. Without loss of generality, we assume that A i = A i ; that is, k i = |A i | = k − n + i for i = 1, . . . , n. As the case K < 0 or n = 1 is trivial, below we suppose K 0 and n 2.
Let e denote the multiplicative identity of the field F , and let
where h is the coefficient of x
For a permutation σ ∈ S n of the set {1, . . . , n}, let sign(σ) be −1 or 1 according to whether σ is odd or even. By means of Vandermonde's determinant and the multinomial theorem, g(x 1 , . . . , x n ) coincides with
It is well known that x j = (x) j + 0 r<j S(j, r)(x) r , where S(j, r) (0 r < j) are Stirling numbers of the second kind. So det (k − 1 − im) j 0 i,j n−1 = det (k − 1 − im)
As (−1) ( n 2 ) det (k − 1 − im) j 0 i,j n−1 divides n−1 i=0 (k − 1 − im)!, we have h | K! and hence p h. Now it suffices to apply Lemma 2.1.
